A best practice is a technique or an important aspect that helps to develop Web applications more efficiently. Best practices on Web frameworks reduce the development time and effort, saving money, increasing the quality of code, enabling to create friendly and interactive applications. This paper is focused on identifying and providing according to the experiences and requirements of the users, the best practices for Web development by using Grails and Django Web frameworks. With these best practices, developers can develop more interactive and efficient Web applications, integrating features of Web 2.0 technologies with less effort as well as exploiting the framework benefits. As proof of concept we have developed a set of Web applications by using best practices as HTML5, Comet support, AJAX, ORM, extensibility, among others.
Introduction
A framework is a high-level solution for the reuse of software pieces, a step forward in simple library-based reuse that allows the sharing of not only common functions but also the generic logic of a domain application. It also ensures a better level of quality for the final product, given the fact that an important fragment of the application is already found within the framework and it has already been tested [1] . There are many Java-based Web frameworks such as JSF and Struts, Ruby-based Web frameworks such as Ruby on Rails and PHP-based Web frameworks such as CakePHP, to mention but a few. Grails and Django have emerged as Web frameworks open source for their features as scalability, functionality, reduction of development time, increase the quality of code by using minimal resources. These Web frameworks are based on Groovy and Python respectively. Additionally, these Web frameworks allow developing applications in an easy and interactive way which are very important for software developers and Web engineering.
Best practices on Web development have been proposed and applied facilitating the development and improving the final product quality. Some examples are Testing a Website: Best Practices [2] , Jakarta Struts Live and best practices [1] , Struts Survival Guide, Basics to best practices [3] , Applying best practices in website redesign: the Queens College Libraries experience [4] , A Framework for Process Management in Service Oriented Virtual Organizations [5] , Staying Afloat in an Expanding Sea of Choices: Emerging Best Practices for Eclipse Rich Client Platform Development [6] . This work is structured as follows. Section 2 discusses the state-of-the-art on the development of Web applications by using best practices. Section 3 provides a brief description and overview of the main Web frameworks for Web development. Section 4 addresses the description in detail of best practices on Web development. Section 5 presents a comparison and discussion among Ruby on Rails, JSF, Struts, CakePHP, Lift and Yii Web frameworks. Finally, section 6 remarks the conclusions and future work emphasizing our contribution.
Related Works
In recent years, several works have been proposed with the aim of obtaining the best practices of Web frameworks. Also, these works provide information related to some main features of Web frameworks. Jim et al. [7] determined the necessary knowledge for the internationalization of standards, maintenance, access and usability for people with disabilities as well as inspections and tests in the use of websites. The research introduced the IEEE Std 2001-2002 standard as a best practice to enhance websites design. Darlene F. et al. [8] discussed that most developers are focused on functionality specifically without taking into account the design and content bringing to implement reengineering. To solve this, a series of best practices is presented in order to create content and graphical interfaces of web applications in a clear way. Xufeng L. et al. [9] proposed a novel concept called Smart Business Object (SBO). In essence, SBOs are Web-ready business objects. SBOs have high-level, Web-oriented attributes, such as email, URL, image, video, documents, among others. Richard T. et al. [10] evaluated the experience of the developers, balance, agility, discipline, cost-benefit, maturity and competencies of organizations, for the determination of a set of best practice. J. Barrie et al. [11] emphasized the lack of evidence about the use of best practices used effectively. The research recommended disseminating information about them among evaluators and advisors. Alex N. et al. [12] analyzed that the mobile data traffic is most used on iOS and android platforms. The research proposed to use the best practices of desktop applications for fastest experiences in mobile applications. James M. et al. [13] examined the best practices in website re-design. The research established for its two interconnected parts, the web development process and web design. The authors demonstrated how best practices were applied to coordinate a library web site redesign project and to engineer the website for optimum usability, resulting in the creation of a new improved website. S. Rodrigo et al. [14] determined that for most applications, there are multiple tasks that are repetitive, complex and prone to errors, which proposed a framework of multilayer object oriented automation of basic tasks for business applications. W. Harrison et al. [15] mentioned that the term "best practice" has often been misused in some publications, in this context they defined as experience the true meaning of a best practice contributing to a better performance.
As can be observed, the aforementioned works suffer from several drawbacks such as a) an analysis of different Web frameworks based on their best practices is missed; b) only the best practices of Java-based frameworks are well-known; c) there are not guides and reports for implementation of best practices with Django and Grails frameworks; This work tries to solve the aforementioned deficiencies by identifying and providing best practices as well as implementation examples.
Frameworks for Web Development
There are several types of Web frameworks: user interface-oriented such as Java Server Faces, document publishing-oriented as Coocon, event control-oriented such as Struts, actions and controls-based directly managing incoming requests with structure in particular as Grails, and component-based which encapsulate the logic of reusable components such as Tapestry [16] . The main objectives of a Web framework are: 1) rapid application development, 2) reuse existing code. The most widely used Web frameworks implement the MVC pattern and they have features such as tags support, HTML integration, form validation, extensibility, using templates, Ajax support and internationalization. Struts, JSF, CakePHP, Rails, Yii, Grails and Django are compared through their best practices. Table 1 shows seven Web frameworks which were chosen because they are the most used in entertainment-focused companies like Netflix, Facebook 
It is a Java-based web application framework intended to simplify development integration of web-based user interfaces [18] CakePHP Open Source,
It is a PHP-based having a basic structure for Web applications; its main purpose is to allow work in a structured and quickly without loss of flexibility [19] .
Ruby on Rails
Open Source,
It uses the MVC pattern written in Ruby, a programming language for dynamic types like Python, Smalltalk, and Perl [20] .
This framework is ideal for high performance, written in PHP 5 oriented rapid construction of large-scale applications. Its main goals are ease, extensibility and efficiency by using the MVC pattern [21] .
Grails
Open Source (Apache 2.0) Java-based framework that uses a scripting language called Groovy, but it has no specific IDE plugins for each one of the existing Java-based IDEs.
This framework uses Python programming language, which promotes rapid development and clean design, practical, concise and powerful dynamic Web pages. This framework uses the pattern (Model-View-Template) [22] .
Although these frameworks are open source, they use different programming languages and other general characteristics. However, best practices are common among them.
Best Practices for Web Development
Best practices are activities, technical or important issues identified by users, who have rendered excellent service and they are expected to achieve similar results on similar contexts. The use of best practices has benefits such as save time, save money, increase code quality and create easy and interactive applications. Best practices follow standards, unit testing, code reuse, version control and use recognized design patterns. In this paper, the main purpose was to gather and present a list of the most relevant engineering practices prevalent in the development community today by analyzing best practices reported by others studies of Web frameworks such as books and Web development community; identifying those that enable three of the most important quality criteria for success of Web applications 1) Reliability, 2) Usability and 3) Security. In Table 2 , best practices selected for Web development are described in order to generate code quality, standardize the development, ease of maintenance, providing security and scalability, facilitate reuse, maintenance and integration evenly and encourage rapid application development. 
Best Practice Description

Scaffolding
It is a technique supported by some model-view-controller frameworks, in which the programmer may write a specification that describes how the application database may be used.
Internationalization
It is the process of designing an application in order to be adapted to various languages and regions.
Forms validation
It is the process of checking that a form has been correctly filled before it is processed. There are two methods for validation: client-side and server-side.
Using Templates
Templates allow modifying Web pages and reusing Web page compo-nents much simpler.
Customization for error messages
Custom error messages provide more informative, or friendly, feedback than standard error messages. It aims to the user to understand more clearly each mistake for a process that user performs.
Security
It permits prevention of common vulnerabilities such as SQL injection, loss of authentication and session management, access restriction fails to URL, among others.
HTML5
It establishes a series of new elements and attributes that reflect typical usage on modern Web sites.
AJAX Support
It is used for s asynchronous client-server interaction in order to develop interactive Web applications.
Comet Support
Comet is a technique that allows a Web application to push messages from server to client.
Extensibility
It adds functionality and customizes the behavior of the application with plugins or other options.
ORM
It is a programming technique for converting data between incompatible types systems in object-oriented programing languages.
Compliance to W3C Standards
They are a set of recommendations that serve as reference to build Web applications with quality, accessible, interoperable and efficient, where increasingly develop robust applications.
. There are other best practices for software development such as: pattern matching, SiteMap, cloud computing, REST (Representational State Transfer) support, wiring, Parallel rendering, which they are out of the aim and scope of this work.
Comparative Analysis of Best Practices among Web Frameworks
In this section a comparative analysis of best practices for Web development is presented. Essentially, the selection of the best Web development framework has become more complex, specifically due to three reasons: 1) a broader perspective, the Web technology landscape has undergone a radical change; 2) there is more choice of technology; and 3) requirements for modern Web applications are changing. After an extensive research [23] , the best Java-based frameworks Web were obtained, these frameworks are JSF and Struts. Grails is currently one of the most popular open source web framework for the Java platform due to it takes advantage of Groovy's dynamic language features. CakePHP is one of the best Web frameworks in the PHP programming language according to the top 10 ranking 1 . Finally Ruby on Rails is the most popular framework of the Ruby programming language 2 . This comparative analysis is supported by JSF, Ruby on Rails, Struts, CakePHP, Yii, Grails and Django Web frameworks as shown in Table 3 . The support of best practices on Grails and Django-based Web applications are described below.
Scaffolding: Django has an interesting aspect by offering support to build friendly interfaces in order to dominate the CRUD (Create, Read, Update and Delete) operations by using SQLite3 database. Django has support for other databases as MySQL, Postgres and Oracle by configuring the settings.py file; to automatically generate the classes and methods in Python-based code to interact with the database.
Internationalization: Grails has support (i18n) by leveraging the MVC architectural pattern, customizing the text that appears in the views according to the user location. A Locale Object represents a specific geographical area, this will need to specify it by its language code in the Message Bundles folder in the properties files. In Fig. 1 , a screenshot of a Grails-based Web application by using Internationalization switching to SpanishMéxico and English language is shown.
Fig. 1 Grails-based Web application using internationalization
Form Validation: Django provides some validation rules in the description of the fields within the file where the form methods are located but not in the view. By using the Python programming language, these fields are specified, for instance, required = True indicates that the field is required, throwing a warning message in the event when an entry is not valid. Using Templates: Grails has a set of predefined templates which allows the rendering process of Web pages. The templates are located in a specific folder and their names always starts with low underlined. In Fig. 2 , an example of the use of templates for a Grailsbased Web application is shown. This Web application represents an online shopping web site displaying information about the author and other details in the footer.
Custom error messages:
Warn user of possible problems and notify when the system state changes is simple with Django since into the design view such messages can be directly modified in the CSS files of the Web application.
Comet support: Grails provides Comet support through different plug-ins such as Atmosphere, Cometd, ICEPush, among others. CometD is a scalable HTTP-based event routing bus that uses an Ajax Push technology pattern known as Comet. This plugin allows to Grails-based application sending asynchronous notifications to HTTP clients by using CometD and the Bayeux protocol. The Atmosphere project is a portable AjaxPush/Comet and WebSocket framework. ICEpush is purely web-based notification, allowing group members to receive a callback when a push is sent to a group. ICEpush allows adding Ajax Push collaboration features to any web application. In Fig. 3 , an example of employing the Comet support by using a Web chat for the ESPN web site is shown. This example represents a Grails-based Web application which allows multiple conversations/interactions with students. The Atmosphere plugin is used and with this feature Web application is busy, dynamic and interactive. Security: Django is designed to automatically protect Web applications in different ways. The most common is the user administration by generating a new project and a super user in the database in order to manage privileges to these super users or users normal. These files user management are implicit in the Django admin folder. ORM: Grails not only leverages Hibernate under the covers as its persistence layer, but also implements its own Object Relational Mapping layer for Groovy, known as GORM. He Grails Object Relational Mapping (GORM) is a core component of the Grails web application framework and uses DSL-style techniques to apply persistence to regular Groovy classes. In Fig. 4 a Grails-based Web application with ORM support is shown. This Web application describes a pet hospital where the veterinarian adds information about the owner, which has one or many pets and each pet can have zero, one or many visits to the hospital. HypersonicSQL is used which is the default database in Grails. There are common problems with the development of Web-based projects such as: 1) developers frequently make the same mistakes in the development phase, which implies spend time and money, 2) spending huge amounts of time and money training new team members, 3) having difficulty with multi-person projects because each team member has his own way of doing things. In order to avoid these problems, this work intends to moti-vate the use of Best Practices on Web development into the Software Engineering and Web engineering communities. As can been inferred, in this work best practices on Web development have been proposed and applied facilitating the development and improving the final product quality.
Conclusions and Future Work
We have presented a comparison of Web frameworks through of best practices in order to establish the best practices for Web development. The use of best practices allows developing better and more efficient Web applications. The results show that Django and Grails offer more features for developing Web applications than other frameworks. With the use of these best practices, Web applications were developed in an interactive, intuitive and secure way, improving the development effort and reducing the development time. Therefore best practices are very important in the software engineering community, due to the fact that such practices allow decreasing errors in the implementation phase.
As future directions, the authors are considering to obtain new best practices such as Caching, Testing, SiteMap and Wiring. Also, future research will include the comparison with other PHP-based Web frameworks such as Yii in order to provide a comprehensive analysis among them. This analysis will allow developers to choose the Web framework that more meet their requirements or the Web framework that has more advantages for a given project.
